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(57)Abstract: 

PURPOSE: To support an object and control the positioning so 
that the reaction force and the vibration caused by the motion 



of the object do not propagate to such an element as lens 
system. 

CONSTITUTION: A reaction frame 61 insulating the external 
vibration and that caused by the reaction force from an object 
stage 30 is provided. The object stage 30 moves in two 
directions. The reaction frame is provided by two followers. 
Cooperating direct drive force actuators are provided on the 
object stage and the followers and the object stage is 
positioned in the first and the second directions. The reaction 
frame is fixed to a base structure and the object stage is 
supported in the space independently of the reaction frame. 
The follower 72 has a pair of arms 74, 74' and moves in a pair of 
parallel planes wherein the center of gravity of the object stage. 




The positioning force of actuator driving means is controlled so 
that the vector sum of the moments of forces at the gravity 
center of the object stage becomes practically zero. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the positioning device (a) which operates on base structure The reaction frame assembly 
containing the reaction frame attached in said base structure, (b) The object stage which exercises relatively 
to the base of an object stage, (c) The means for setting spacing from the base of said object stage, and 
supporting said object stage independently with said reaction frame, (d) It is attached in said object stage 
and said reaction frame assembly. Become a pair for positioning said object stage, collaborate, and it has the 
actuator means of the direct-acting mold which generates the force. The pointing device which the base of 
said object stage and said object stage are insulated from the reaction force from said actuator means, and is 
characterized by transfer of the vibration to the base of said object stage and said object stage serving as min 
by this. 

[Claim 2] The positioning device with which said reaction frame assembly is characterized by having the 
follower who can exercise for said object stage independently and can follow it in the positioning device of 
claim 1. 

[Claim 3] The positioning device characterized by equipping said actuator means with at least one linear 
motor which operates between said object stage and said reaction frame assembly in the positioning device 
of claim 1 . 

[Claim 4] the positioning device with which it has the actuator means of a lot at least in the positioning 
device of claim 1 in order to position said object stage, and the actuator means of these each is characterized 
by having the driving member attached in said object stage. 

[Claim 5] The positioning device with which the vector sum of the moment of force in the center of gravity 
of said object stage resulting from the positioning force of said driving member is characterized by being 
substantially equal to zero in the positioning device of claim 4. 

[Claim 6] The positioning device characterized by having at least one driving member attached in said 
object stage in the positioning device of claim 2. 

[Claim 7] The pointing device characterized by for said follower having two arms which can exercise, 
respectively in two parallel flat surfaces, and the center of gravity of said object stage being between said 
two flat surfaces in the pointing device of claim 2. 

[Claim 8] In the positioning device of claim 1 said object stage In the 1st direction, and this 1st direction and 
the 2nd direction which makes an include angle, it can exercise at least. The 1st follower is movable only in 
said 1st direction, and follows said object stage. The 2nd follower is movable only in said 2nd direction, and 
follows said object stage. Moreover, said actuator means to collaborate The pointing device characterized by 
being prepared for said object stage and said 1st and 2nd followers, and positioning said object stage in said 
1st and 2nd directions. 

[Claim 9] It is the positioning device characterized by having the direct-acting mold actuator which 
generates at least three force in which said actuator means operates between said object stage and said 
reaction frame assembly in the positioning device of claim 8. 

[Claim 1 0] The positioning device with which it is prepared and the vector sum of the moment of force in 
the center of gravity of said object stage resulting from the positioning force of an actuator means to 
collaborate is characterized by being substantially equal to zero in the positioning device of claim 9 as said 
object stage driven in said 1st direction in two of said at least three direct-acting mold actuators. 
[Claim 1 1] The positioning device with which the vector sum of the moment of force in the center of gravity 
of said object stage where one of said the direct-acting mold actuators other than said two direct-acting mold 
actuators is attached in said object stage, and it originates in the positioning force of said actuator means to 
collaborate, in the positioning device of claim 10 so that said object stage may be driven in said 2nd 
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direction is characterized by being substantially equal to zero. 

[Claim 12] In the positioning device of claim 8, it has at least 2 sets of direct-acting mold actuators for 
positioning said object stage. 1 set in these direct-acting mold actuator 1 set which will position said object 
stage in said 1 st direction, and will accept it among said direct-acting mold actuators The pointing device 
with which the vector sum of the moment of force in the center of gravity of an X-Y stage which positions 
said object stage in said 2nd direction, and originates in the location force of an actuator means to these- 
collaborate is characterized by being substantially equal to zero. 

[Claim 13] It is the pointing device which said 1st and 2nd followers have two arms ****(ed) respectively in 
the pointing device of claim 8, one follower's arm is located in a single flat surface, and can exercise, and is 
characterized by locating the arm of the follower of another side in two parallel flat surfaces in which said 
single flat surface is located between them, and being able to exercise. 

[Claim 14] The positioning device with which the center of gravity of said object stage is characterized by 
being adjacently located in the inside of said single flat surface, or the flat surface of this single in the 
positioning device of claim 13. 

[Claim 15] In a pointing device (a) In the 2nd direction which makes an include angle in the 1st direction 
and this 1st direction Object stage which exercises at least (b) With the 1st follower who is movable only in 
said 1st direction and follows said object stage (c) With the 2nd follower who is movable only in said 2nd 
direction and follows said object stage (d) Pointing device characterized by having a force actuator means of 
a direct-acting mold to collaborate for being attached in said object stage and a list at said 1st and 2nd 
followers, and positioning said object stage in said 1st and 2nd directions. 

[Claim 16] It is the positioning device characterized by having at least three direct-acting type force 
actuators with which said actuator means operates among said object stage and said each follower in the 
positioning device of claim 15. 

[Claim 17] The positioning device with which it is prepared and the vector sum of the moment of force in 
the center of gravity of said object stage resulting from the positioning force of an actuator means to 
collaborate is characterized by being substantially equal to zero in the positioning device of claim 16 as said 
object stage driven in said 1st direction in two of said at least three direct-acting mold actuators. 
[Claim 1 8] The positioning device with which the vector sum of the moment of force in the center of gravity 
of said object stage where one of said the direct-acting mold actuators other than said two direct-acting mold 
actuators is attached in said object stage, and it originates in the positioning force of said actuator means to 
collaborate, in the positioning device of claim 17 so that said object stage may be driven in said 2nd 
direction is characterized by being substantially equal to zero. 

[Claim 19] In the positioning device of claim 15, it has at least 2 sets of direct-acting mold actuators for 
positioning said object stage. 1 set in these direct-acting mold actuator Said object stage is positioned in said 
1st direction. Another side of said direct-acting mold actuators The pointing device with which the vector 
sum of the moment of force in the center of gravity of an object stage which positions said object stage in 
said 2nd direction, and originates in the location force of an actuator means to these-collaborate is 
characterized by being substantially equal to zero. 

[Claim 20] It is the pointing device which said 1st and 2nd followers have two arms ****(ed) respectively in 
the pointing device of claim 15, one follower's arm is located in a single flat surface, and can exercise, and is 
characterized by locating the arm of the follower of another side in two parallel flat surfaces in which said 
single flat surface is located between them, and being able to exercise. 

[Claim 21] It is the pointing device with which the vector sum of the moment of force in the center of 
gravity of said object stage which originates in the positioning force of a driving member of said follower 
having at least one driving member in each, and collaborating, in the pointing device of claim 20 is 
characterized by being substantially equal to zero. 

[Claim 22] The positioning device with which the center of gravity of said object stage is characterized by 
being adjacently located in the inside of said single flat surface, or the flat surface of this single in the 
positioning device of claim 20. 

[Claim 23] The reaction frame assembly which has the reaction frame prepared in the base and base 
structure of an object stage in the positioning device of claim 15, The means for supporting said each 
follower from said reaction frame assembly, With said reaction frame, the base of said object stage to 
spacing is set for said object stage, and it has a means for supporting independently. By this The pointing 
device characterized by being constituted so that the base of said object stage and said object stage may be 
insulated from vibration produced according to each reaction force, therefore vibration of the base of said 
object stage and said object stage may become min. 
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[Claim 24] In alignment equipment (a) The X-Y stage which has a center of gravity, (b) The means for 
setting said X-Y stage from the base of an X-Y stage, and supporting spacing, (c) It has the reaction frame 
assembly which has the reaction frame which became independent of the base of said X-Y stage, and which 
was supported on the base of a reaction frame, (d) Said reaction frame assembly And it has independently Y 
follower who can exercise, becoming independent — X follower who can exercise ~ an installation ****** 
X follower possible [ movement ] on said reaction frame an installation ****** y follower possible 
[ movement on said reaction frame ] that it can exercise in the direction of X It can exercise in the direction 
of Y (e). Either said X follower or Y follower It has at least two ****(ed) arms. Another side of said X 
follower and Y follower It has at least one arm. The alignment equipment concerned further (f) It is 
prepared by the relation ****(ed) among said X-Y stage and said each follower. It has a direct-acting mold 
actuator means for the pair for positioning said X-Y stage horizontally to collaborate, and to generate the 
force (g). Said actuator means It is prepared in said X-Y stage to the drive partial element means formed in 
the arm of said follower of each, and it. It has a drive primary-member means to collaborate with said drive 
partial element means, and to position said X-Y stage. The base of said X-Y stage and said X-Y stage 
Alignment equipment which is insulated from vibration produced according to reaction force, and is 
characterized by being constituted so that the base of said X-Y stage and vibration of said X-Y stage may 
become min by this. 

[Claim 25] In the alignment equipment of claim 24, said one arm prepared for either said X follower or the 
Y followers Two arms which are arms of said pair which could exercise in the single flat surface and was 
prepared in another side of said X follower and Y follower Alignment equipment characterized by locating 
in two independent flat surfaces in which said single flat surface is located between them, respectively, and 
being able to exercise in this flat surface. 

[Claim 26] Alignment equipment with which the vector sum of the moment of force in the center of gravity 
of said X-Y stage which has said drive partial element means formed in the arm of said pair of said one 
follower in the alignment equipment of claim 25, is equipped with the means for controlling it, and 
originates in the positioning force of a drive primary-member means to collaborate is characterized by being 
substantially equal to zero. 

[Claim 27] In the approach (a) for positioning an object The process which positions a reaction frame on the 
base, (b) Process which supports an object on an object stage (c) About said object, said reaction frame 
becomes independent. The process which supports said object stage on space in a certain location from the 
base of an object stage, (d) Apply the force between said object stages and said reaction frames, and said 
object stage is driven in the new location of at least one direction of [ on space ]. The positioning approach 
characterized by having the process which insulates the base of said object stage from the reaction force 
produced by applying said force to coincidence. 

[Claim 28] By the 1st follower and 2nd follower, by moving in the 1st direction and 2nd direction at least In 
the approach (a) of positioning an object stage to space The process which supports said object stage to 
space, (b) The force among said object stage and said 1st follower In addition, the process which drives said 
object stage only in said 1st direction, (c) The force among said object stage and said 2nd follower In 
addition, the process which drives said object stage only in said 2nd direction, (d) Only in said 2nd 
direction, it becomes independent of said 2nd follower. The process which drives said 1st follower and is 
made to follow said object stage, (e) The positioning approach of the object characterized by driving said 
2nd follower and having independently the process made to follow said object stage with said first follower 
only in said 1st direction. 

[Claim 29] The positioning device with which it has a means to attach said actuator means between said 
object stages and said reaction frames, in the positioning device of claim 1, and this installation is 
characterized by the strong thing in the direction of driving force at least. 

[Claim 30] The positioning device with which it has a means to attach said actuator means among said 
object stage and said each follower, in the positioning device of claim 15, and this installation is 
characterized by the strong thing in said direction of driving force at least. 

[Claim 31] The positioning device with which it has in the positioning device of claim 24 with a means to 
attach said actuator means among said X-Y stage and said each follower, and this installation is 
characterized by the strong thing in said direction of driving force at least. 

[Claim 32] In the precision pointing device made as [ collaborate / although it has the stage which can 
exercise along a predetermined direction in a flat surface top ] the base plate which has a flat surface ~ this - 
- (a) The 1st support assembly for supporting said base plate on a foundation, (b) It has an actuator assembly 
for giving electromagnetic force to the stage in which said movement is possible along said predetermined 
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direction. This actuator assembly is (i). The passive-movement section which is attached in the stage in 
which said movement is possible, and can exercise in said predetermined direction and which can be 
exercised, And (ii) The mechanical component located in the perimeter of the stage in which said movement 
is possible is provided, (iii) Either said passive-movement section or said mechanical component has a coil 
unit. Moreover, another side of said passive-movement section and said mechanical component has the 
magnetic unit, and is (c) further. Said mechanical component is supported independently on said foundation 
with said 1 st support assembly. By this The precision pointing device characterized by having the 2nd 
support assembly which forms a predetermined gap between said coil units and said magnetic units. 
[Claim 33] The precision positioning device characterized by holding said mechanical component of said 
actuator assembly to said predetermined direction in the precision positioning device of claim 32 in the 
stationary location. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Generally especially this invention relates a wafer to the approach and equipment 
support and for carrying out alignment and insulating the equipment from the reaction force and extraneous 
vibration of itself in microphone RORISO graph equipment about electromechanical collimation 
adjustment, i.e., alignment, and vibration isolation. 
[0002] 

[Description of the Prior Art] The various support devices used for a microphone RORISO graph device and 
a positioning device are known. In the conventional technique, generally, XY guide equipped with separate 
X guide assembly and Y guide assembly is used, and one guide assembly is attached possible [ movement ] 
on the guide assembly of another side. A separate wafer stage is established in the crowning of the above- 
mentioned guide assembly in many cases. Such structure needs the components of a high precision and 
many. Generally, the external force which joins the components of a positioning assembly, and the reaction 
force resulting from movement of the components of others of the above-mentioned positioning assembly 
are directly transmitted to the device which processes image formation optical system and a reticle (reticle), 
and, as a result, produce vibration which is not desirable. 

[0003] United States patent 5th and No. 120 or 03 (Van Engelen et al.) are indicating the pointing device of 
the two-step type for optical RISOGURAFU equipments, and the Lorentz force and static pressure gas 
bearing are used for this pointing device. 

[0004] U.S. Pat. No. 4,952,858 — electromagnetism — the thing about the micro lithograph equipment using 
alignment equipment — it is — the above — electromagnetism - alignment equipment is equipped with a 
monolithic stage, a substage, and the criteria structure by which vibration isolation was carried out, and has 
supported and positioned the above-mentioned monolithic stage on space using the force actuator formed 
between the above-mentioned monolithic stage and a substage. In this equipment, Y frames, i.e., Y stage, 
are attached in an X frame, and from Y frames, the above-mentioned monolithic stage places space and is 
supported [ above-mentioned ]. 
[0005] 

[Problem(s) to be Solved by the Invention] The overall purpose of this invention is offering the approach 
and equipment using the guide loess stage for supporting the above-mentioned object while being equipped 
with the reaction frame insulated from other elements like the lens system which generates the image 
exposed in both reaction force by the external force list produced in case an object exercises at the 
photoresist on the object front face of a wafer. 
[0006] 

[Means for Solving the Problem] The equipment of this invention is formed at a means, and an object stage 
and a reaction frame for the above-mentioned reaction frame to support independently to space an object 
stage, the reaction frame which vibration is not substantially delivered between itself and an object stage 
while being attached in the base, and the above-mentioned object, becomes a pair for positioning an object 
stage, collaborates, and is equipped with a direct-acting mold actuator means generate the force. An object 
stage is in the condition supported by space in the Z direction, and can constitute the X-Y stage which can 
prepare so that it may exercise in the predetermined direction, or exercises in the direction of X, and the 
direction of Y. 

[0007] The effective description of this invention is offering support, positioning, and the assembly that 
carries out vibration isolation, this assembly enables the positioning function to in_which the stage of an 
object or a wafer should be performed, vibration transmitted to the above-mentioned stage and a lens system 
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lessens quick extremely with few components from the stage which received reaction on that occasion, and 
while minimizing vibration transmitted to coincidence on the above-mentioned stage, the above-mentioned 
stage insulates from the reaction force which is not desirable. 

[0008] According to another description of this invention, the positioning approach for X-Y stages and a 
positioning device are offered, and the above-mentioned X-Y stage is equipped with the force actuator of X 
follower who can exercise, and the direct-acting mold which is formed between the above-mentioned X-Y 
stage and each follower at Y follower who can exercise, and a list, and collaborates, and, thereby, is made 
independently as [ interfere / in movement of the follower of another side / movement of which follower ]. 
[0009] According to another description of this invention, the arm of a pair is prepared for at least one 
follower, and as for each arm, it has a driving member, and the above-mentioned arm is located in the upper 
part of a center of gravity and the flat surface ****(ed) caudad of an object stage, and can exercise in this 
flat surface. 

[0010] According to another description of this invention, the above-mentioned guide loess stage is 
equipped with the force actuator of at least three direct-acting molds, two of these actuators are driven in 
either the direction of X, or the direction of Y, and the 3rd actuator is driven on another side of the direction 
of X, and the direction of Y. According to the desirable example of this invention, a guide loess stage is 
equipped with at least four direct-acting mold actuators between an X-Y stage and a reaction frame 
assembly, each actuator has the driving member prepared in an X-Y stage, and this plays the role to which X 
driving member of a pair drives and controls an X-Y stage automatically in the direction of X, and the role 
to which Y driving member of a pair drives and controls an X-Y stage automatically in the direction of Y is 
played. It is constituted, and it is positioned and direct-acting mold actuators and these driving members are 
controlled so that the vector sum of the moment of force in the center of gravity of an X-Y stage resulting 
from the location force of a driving member of collaborating becomes equal to zero substantially. 
[001 1] The description and effectiveness of this invention will become clearer when the same reference 
mark reads the following explanation through the whole with reference to the drawing in which the same 
part is shown. 
[0012] 

[Example] it has a vibration-isolation reaction frame - it is — it is ~ although having many applications over 
the device of the type with which it differs for the guide loess stage which it does not have to position 
[ many of] an object correctly will be understand by this contractor , this invention explains about the 
desirable example of the gestalt of the microphone RORISO graph equipment for carrying out alignment of 
the wafer in the equipment with which a lens forms the image expose by the photoresist on the front face of 
a wafer . moreover, it has a vibration isolation stage — it is — it is — although the guide loess stage which it 
does not have can be used as a guide loess object stage which can exercise only for the one direction of for 
example, the direction of X, or the direction of Y, the desirable example of this invention is explained about 
XY wafer stage of the guide loess explained below. 

[0013] Reference of a drawing especially drawing 1 thru/or drawing 5 shows HOTORISO graph equipment 
10 equipped with upper optical equipment 12 and the downward wafer support pointing device 13. Optical 
equipment 12 is equipped with the illuminator 14 equipped with the ellipsoid mirror EM which surrounds 
the lamp LMP like a mercury lamp, and this lamp LMP. The illuminator 14 is equipped with the optical 
integrator for generating the secondary light source image like the eye type lens FEL of a fly, and condenser 
lens CL for irradiating Reticle (mask) R by the equalized flux of light. The mask holder RST holding Mask 
R is attached above the lens-barrel PL of projection optics equipment 16. Lens-barrel PL is being fixed to a 
part of column assembly currently supported on the high arm 18 of two or more rigidity respectively 
attached in the crowning of the insulating pad 20, i.e., a blocking device. 

[0014] The inertia block 22, i.e., an oscillating absorption block, is formed in equipment so that it may cling 
to an arm 18. In order to avoid conveying the structure with weight, after conveying the above-mentioned 
block 22 by the state of the sky, it can take the gestalt of the cast box which can fill up sand with an 
actuation site. The base 28 of an object stage, i.e., a wafer stage, is supported from the arm 18 with the 
hanging block 22, the hanging bar 26, and the level bar 27 (refer to drawing 2 ). 

[001 5] If drawing 5 thru/or drawing 7 are referred to, the top view and elevation of a wafer support pointing 
device on the base 28 of an object stage, i.e., a wafer stage, are shown, respectively, and the above- 
mentioned wafer support pointing device is equipped with object (wafer) X-Y stage 30 and the reaction 
frame assembly 60. X-Y stage 30 is equipped with the support plate 32, and the wafer 34 like a 12 inch 
(304.8mm) wafer is supported on this support plate. The plate 32 is supported by the pneumatic bearing 36 
of a vacuum precompression mold controllable to adjust an inclination, a sideslip, and a focus in the upper 
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space of the base 28 of an object stage so that Z may be adjusted. Or in order to perform, this support, i.e., 
support, the combination of a magnet and a coil is also employable. 

[0016] X-Y stage 30 is equipped also with the proper element which consists of the magnetic coupling 
means like the drive motor of a direct-acting mold again, and this element carries out alignment of the wafer 
to the lens of optical equipment 16, and it positions correctly the image for exposing the photoresist of the 
front face of a wafer, illustration — an example — setting ~ being magnetic — a coupling means ~ an X-Y 
stage — 30 — X — a direction — setting — positioning — a sake — X — a drive coil — 42 — X — 42 — X — 1 ~ 
like — a pair — X — a driving member — an X-Y stage — 30 — Y — a direction — setting — positioning — a 
sake — a drive coil — 44 — Y — 44 — Y ~ ' — like — a pair — Y — a driving member — from — changing — a 
gestalt ~ taking . The part to which the magnetic coupling means on the reaction frame assembly 60 relates 
is later explained to a detail. 

[0017] X-Y stage 30 is equipped with the laser mirrors 38X and 38Y of a pair. The above-mentioned laser 
mirror 38X It operates to laser beam 40A/40A 1 of the pair of laser beam interferometer equipment 92. 
Moreover, the above-mentioned laser mirror 38Y It operates to laser beam 40B/40B 1 of the pair of the 
above-mentioned interferometer equipment, and exact XY location of the above-mentioned X-Y stage is 
determined and controlled to the fixed mirror RMX in the lower part section of the lens-barrel PL of 
projection optics equipment 16. 

[001 8] If drawing 8 and drawing 9 are referred to, the reaction frame assembly 60 is equipped with the 
reaction frame 61 which has two or more support posts 62, and the above-mentioned support post is attached 
in the ground or the separate base so that vibration may not be substantially transmitted between this support 
post and an object stage. 

[0019] reaction — a frame — 61 — a support — a post — 62 — between — X — a direction — elongating — a 
field — a plate — 64 — X — 64 — X — 1 — a support — a post — between — Y — a direction ~ elongating — a 
field — a plate — 66 — Y — 66 ~ Y — ' — having --****. a field — a plate — 64 - 66 — the inside --**** — 
plurality — reaction — a frame — a rail — 67 - 69 — and — 67 — ? - 69 — f — preparing — having — X — a 
follower — 72 — and - Y — a follower — 82 — supporting — showing around --****. Inside field plate 64X, 
the upper follower guide rail 67 and the downward follower guide rail 68 (not shown) are formed, and 
follower guide-rail 67 f of the upper part and a lower part and 68 ? are prepared in the medial surface of field 
plate 64X f of the opposite side. The single guide rail 69 perpendicularly arranged among guide rails 67 and 
68 and 69* are prepared in the medial surface of each field plate 66Y and 66Y', respectively. 
[0020] X follower has the arm 74 of the ****(ed) pair, and 74', and the end section of these arms is being 
fixed to the crosspiece 76. The drive truck 78 and the drive element like 78 1 (refer to drawing 5 ) are 
prepared in an arm 74 and 74', respectively, and are made as [ collaborate / with drive element 42X of an X- 

Y stage, and 42X 1 ]. In the example of illustration, since drive element 42X on an X-Y stage and 42X f are 
shown as a drive coil, the drive truck on the X follower 72 has taken the magnetic gestalt. Moreover, a joint 
element can be reversed, a coil can be prepared on X follower, and a magnet can also be formed on an X-Y 
stage. In case an X-Y stage drives in X and the direction of Y, laser interferometer equipment 92 detects the 
new location of an X-Y stage in an instant, and generates positional information (value of X coordinate). X- 

Y stage 30 is followed without the positional controller 94 of the servo mold controlled by the host 
processor (CPU) 96 controlling the location of the X follower 72 and the Y follower 82, and carrying out 
mechanical association of between drive coil 42X and 42X 1 , and trucks 74 and 74 ! according to the 
positional information from interferometer equipment 92, so that it may explain to a detail later with 
reference to drawing 10 . 

[0021] X — a follower — 72 — reaction — a frame — 61 — movement — possible — attaching — a sake — 
reaction — a frame — 61 — a side — it is — an arm — 74 — 74 — 1 — an edge — a rail — 69 — a top — riding — 
showing around — having — an arm — 74 — 74 — 1 — the opposite side — an edge — a field — a plate — 66 — 

Y — 1 — adjoining — a rail — 69 — ? ~ riding —****. In order to move the X follower 72, a driving member 
77 is formed on a crosspiece 76, collaborates with the reaction frame guide 69, and moves a follower 72 in 
the direction which intersects perpendicularly to the direction of X of an X-Y stage. Since exact control and 
an exact drive are performed by X-Y stage 30, the X followers 72 point to point control does not need to 
prepare strict tolerance and a strict air gap in about 30 X-Y stage like an X-Y stage correctly, therefore, a 
drive 77 can be made into the combination of the combination of the screw shaft which rotates by the motor, 
and the nut which engages with the X follower 72 or the coil assembly which forms a linear motor, and a 
magnet assembly, and can combine the combination of each above with a roller guide device further. 
[0022] X — a follower — 72 — the same — Y -- a follower — 82 — the — an end — the section — a crosspiece - 
- 86 — fixing — having had — a pair — an arm — 84 — 84 — 1 — having —**** — these — an arm — Y — a 
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driving member - 44 -- Y -- 44 — Y — ' » collaborating - a truck - 88 -- 88 - 1 - having - **** . The Y 
follower's 82 arm 84 and 84' are guided on a separate guide rail. On the upper rail 67 and 67', the both ends 
of an arm 84 ride, and are shown, and the both ends of arm 84 f are shown on the downward rail 68 and 68\ 
A drive 87 is formed in the Y follower's 82 crosspiece 86, and moves the Y follower 82 in the direction 
which intersects perpendicularly in the direction of Y of an X-Y stage along with guide 67, 67 f and 68, and 
68' between field plate 66Y and 66Y*. 

[0023] All of the X follower's 72 arm 74, 74 f , and crosspiece 76' are arranged in the same flat surface which 
intersects perpendicularly with Z axis, and they move so that it may be best shown in drawing 9 . The center 
of gravity of X-Y stage 30 is in the above-mentioned flat surface, or adjoins this flat surface immediately. In 
this structure, each drive coil 42X and the driving force from 42X' work in an arm 74 and the direction 
which meets the die length of 74 f , respectively. However, the Y follower's 82 arm 84 and 84' are mutually 
****(ed) along with Z axis, and each is the upper part of a flat surface including the X follower 72, and in a 
separate parallel flat surface parallel [ that it is caudad ] to this flat surface, and moves in that flat surface. In 
a desirable example, a crosspiece 86 is in the flat surface of the lower part containing arm 84', and spacer 
block 86' is located between the edges where an arm 84 and crosspieces 86 overlap, and it is ****(ing) an 
arm 84 and 84' at each parallel flat surface. Each drive coil 44Y and the driving force from 44Y' work like 
the X follower 72 in an arm 84 and the direction which meets the die length of 84'. Moreover, between drive 
coil 44Y (44Y') and the drive truck 88 (88'), the predetermined gap was maintained by the direction of X, 
and the Z direction, and the concept of guide loess is attained. 

[0024] In case the guide loess stage of this invention and the reaction frame of a vibration isolation mold 
operate X-Y stage 30 is positioned by the initial valve position to a projection lens detected by 
interferometer equipment 92. X-Y stage 30 a drive - a truck ~ 78 — 78 — ' — 88 - 88 - 1 -- a configuration - 
- depending — a drive — an element ~ from — a drive coil — 42 — X — 42 — X — ' — 44 — Y — 44 — Y — ' — 
****(ing) — having had — a condition — pneumatic bearing — an object « a stage — the base — 28 — from — 
a Z direction ~ supporting — having . There is no contact between X-Y stage 30 and the reaction frame 61 . 
That is, vibration of a reaction frame is transmitted and the path which affects the location of an X-Y stage, 
or its opposite path does not exist at all. The indirect contact which minds [ the means of communication 
which sends a signal to a coil, and ] the location detection equipment of a laser interferometer only exists, 
and other commands which start the driving signal with which delivery and this control device produce 
movement of X-Y stage 30 for the positional information which detected the above-mentioned location 
detection equipment to a controller, i.e., a control device, are received. 

[0025] an interferometer — equipment — 92 — from — an X-Y stage — a location — understanding ~ if - a 
driving signal — a positional controller — 94 — from — being suitable — a drive coil — 42 — X — 42 — X — 1 — 
44 — Y — 44 — Y — 1 — sending — having — an X-Y stage — the location of a new request — driving . 
Movement of an X-Y stage is detected by interferometer equipment 92 and position sensors 98X and 98Y 
(refer to drawing 10 ), and the X follower 72 and the Y follower 82 drive by driving members 77 and 87, 
respectively, and follow an X-Y stage. As shown in drawing 10 , position-sensor 98X detects fluctuation of 
spacing of the direction of Y between X-Y stage 30 and the X follower 72, and sends the electrical signal 
showing the value of the spacing to a positional controller 94. A positional controller 94 generates the 
proper driving signal about a driving member 77 in X location from interferometer equipment 92, and a list 
based on the signal from position-sensor 98X. 

[0026] Moreover, position-sensor 98 Y detects fluctuation of spacing of the direction of X between X-Y 
stage 30 and the Y follower 82, and generates the electrical signal showing the value of the spacing, and a 
driving member 87 drives it in the information on Y location from interferometer equipment 92, and a list 
based on the signal from position-sensor 98Y. 

[0027] Yaw angle correction is performed by the motor pair which can be used in order to maintain or 
amend a yaw include angle. That is, the above-mentioned motor pair can change the location of the hand of 
cut of an X-Y stage. The data from both laser beam 40A/40A', and 40B/40B' are used in order to acquire 
yaw include-angle information. [ both / one side or ] Electronic subtraction of the digital location data 
obtained from the measurement using laser beam 40A, 40A' or 40B, and 40B' is performed, or both 
difference is added, and it divides by 2. 

[0028] This invention makes it possible to perform the positioning function of an X-Y stage more quickly 
than the case where XY guide is used. The reaction force produced in case an X-Y stage moves is separated 
from image formation optical system and a reticle processor device. 

[0029] Since this invention does not need exact X guide or Y guide at all and does not have a precise guide 
as compared with the stage guided, actuation of the precise assembly of the X-Y stage of a wafer and 
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accommodation decreases. Since the force of the linear motor in XY axis carries out a direct action to the 
stage of a wafer, that is, the above-mentioned linear motor does not need to act through guide equipment, 
the control bandwidth of a servo increases. 

[0030] Altogether, the force from XY linear motor can be made to transmit through the center of gravity of 
an X-Y stage substantially, and, thereby, eliminates the moment of force (torque) which is not desirable. 
[003 1] the X follower 72 and the Y follower 82 who it has each other independently completely, and operate 
-- using - as magnetic coupling between each followers 72 and 82 and X-Y stages 30 - commercial - 
available electromagnetism — if a linear motor is used and the gap between a coil and a magnet drive truck 
is made smaller than about 1mm, any vibration of a follower will not be transmitted to the X-Y stage or 
optical equipment of a wafer. Moreover, the vector sum of the upper part of the arm of the follower of 
another side and the moment of force in the center of gravity of an X-Y stage if it **** caudad becomes 
equal to zero substantially according to the positioning force of a driving member of collaborating, about 
one follower's arm. 

[0032] Between an X-Y stage and each follower stage, it could be considered that the connection to permit 
does not exist at all that vibration is transmitted in the degree of freedom of X, Y, or theta among these 
stages. Thereby, a follower stage can be attached in the vibrating criteria frame, without affecting the engine 
performance of the stage of a wafer. For example, an X-Y stage and projection optics equipment will not be 
influenced when a reaction frame hits with an obstruction. 

[0033] When a center of gravity is between one of two X drive coils, and one of two Y drive coils and there 
is in the equal distance, thereby, driving an X-Y stage to a desired location will be understood by this 
contractor by sending the proper signal with which magnitude differs to each coil, and giving the bigger 
force to it at a heavier stage side. [ no ] 

[0034] specification — an application — receiving ~ electromagnetic force - movement ~ being possible — 
an X-Y stage — giving — a sake — an actuator — namely, — magnetic coupling — an assembly — a drive — an 
element - 42 ~ X - /-- 42 - X - 1 - or - 42 ~ Y - /-- 42 — Y ~ 1 — X — a direction - or - Y - a direction 

— it can set — a stage - movement — being related — respectively — having stood it still — a condition — a 
fixed location — it can hold (refer to drawing 10 ) . 

[0035] As explanation of the last of this example, the essential structure of this invention is explained again 
with reference to drawing 4 . As shown in drawing 4 , X-Y stage 30 can exercise in X, Y, and the direction 
of theta on the stage base 28, without being supported with the flatness of the stage base 28 by the 
pneumatic bearing 36 which has an air discharge port and a vacuum precompression port on the smooth 
front face (it being parallel to a X-Y flat surface), and receiving friction in any way by it. 
[0036] The stage base 28 is supported on the foundation (or the ground or base structure) with the vibration 
isolation block 20, the arm 1 8, the block 22, the perpendicular bar 26, and the level bar 27. Each vibration 
isolation block 20 is equipped with the oscillating absorption assembly which prevents transfer of the 
vibration from a foundation 21. 

[0037] Since drawing 4 is a sectional view of X-Y stage 30 which meets the line which passes along drive 
coil 42X and 42X' in the direction of Y, the following explanation is limited to the X follower 72. drawing 4 

— setting — a drive coil - 42 — X — a follower — an arm — 74 — equipping — having had — a drive — a truck 
(train of a magnet long and slender in the direction of X) — 78 — a magnetic field - inside — preparing - 
having - ****-- a drive coil — 42 - X - 1 - a follower - an arm - 74 - 1 ~ equipping - having had - a 
drive - a truck - 78 - 1 - a magnetic field - inside - preparing - having --****. 

[0038] Two arms 74 and 74 f are strongly assembled by the guide rail 69 and 69' which were formed inside 
the reaction frame 61 so that it may move in the direction of Y together. Moreover, a guide rail 69 and 69' 
restrict X of two arms 74 and 74', and movement of a Z direction. The reaction frame 61 is directly 
supported independently on the foundation 21 in the stage base 28 in four support posts 62. 
[0039] Therefore, drive coil 42X (42X') and the drive truck 78 (78') are arranged by each so that a 
predetermined gap (several mm) may be maintained in Y and a Z direction. Therefore, if drive coil 42X and 
42X' drives and X-Y stage 30 is moved in the direction of X, the drive truck 78 and the reaction force 
produced in 78' will be transmitted to a foundation 21, and will not be transmitted to X-Y stage 30. 
[0040] On the other hand, when X-Y stage 30 moves in the direction of Y, two arms 74 and 74' follow each 
drive truck 78 and 78' by this by moving in the direction of Y by the driving member 77 at each coil 42X 
and 42X' based on the measurement signal of position-sensor 98X, and the gap of the direction of Y is 
maintained. 

[0041] Although this invention was explained to the list with reference to the driving member of a pair, i.e., 
coil 42X, 42X', and a desirable example equipped with driving member of pair, i.e., coil 44Y, and 44Y', it 
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can constitute a vibration isolation reaction frame and a guide loess stage according to **** shown in 
drawing 1 1 and drawing 12 , and this invention which has three driving members, i.e., a linear motor, 
exactly. As shown in drawing 1 1 , Y drive coil 144Y of a pair and 144Y' are prepared in a stage 130, and it 
is prepared according to center-of-gravity CG f of an X-Y stage, single X drive coil, i.e., linear motor 142X. 
Y drive coil 144Y and 144Y' is prepared in the Y follower's 182 arm 184, and 184', and X drive coil 144X is 
prepared in the X follower's 172 arm 174." An X-Y stage can be moved to desired XY location by giving a 
proper driving signal to drive coils 142X and 144Y and 144Y 1 . 

[0042] next drawing 13 — or — drawing 16 -- referring to -- if — this invention — being another — an 
example — being shown — having — ****-- this — an example — XY — a drive coil — 242 — X — 242 — X — 
' - 244 - Y 244 - Y — 1 — an X-Y stage - 30 1 - attachment - the section - between a link - having 
— **** . These bond parts are equipped with the double flat spring assembly 300 which combines drive coil 
244Y with the end section of the bond part material 320, and the double flat spring assembly 320 which 
combines the other end of the bond part material 320 with X-Y stage 30 f . The double flat spring assembly 
300 has the flange 302 fixed to coil 244Y. Through the clamp bolt, the clamp member 304 is attached in the 
flange 302, and has faced across one edge of the level flexible link 306 between them. These level members 
are fixed to a perpendicular flange 310 and perpendicular one in order by pinching the other end of the 
flexible link 306 between two level members 308, the bolt stop of the flange material 312 of a pair is carried 
out to this perpendicular flange, and the flange material of this pair has faced across one edge of the 
perpendicular flexible member 3 14. It faces across the edge of perpendicular another side of the flexible 
member 314 between the flange material 3 16 of a pair, and the bolt stop of the flange material of this pair is 
carried out to the flange plate 3 1 8 of the end section of a holddown member 320 at order. In the other end of 
a holddown member 320, the plate 348 is being fixed to two flange material 36, and the bolt stop of these 
two flange material is mutually carried out so that the end section of the perpendicular flexible member 344 
may be inserted, the flange material 342 faces across the edge of the perpendicular opposite side of a 
member 344, and these flange material is fixed to the plate 340 fixed to the clamp plate 338 of the pair 
which faces across one edge of the level flexible member 336 in order — having » **** — the above ~ the 
edge of the level opposite side of a flexible member is inserted into X-Y stage 30 ? in response to the 
assistance of a plate 334. Therefore, in each double flat spring assemblies 300 and 330, vibration decreases 
by [ level ] reaching and preparing both perpendicular flexible members, in the assembly of these each, a 
perpendicular flexible member decreases vibration of X, Y, and theta, and a level flexible member decreases 
vibration of Z, an inclination, and the sideslip direction. Therefore, eight horizontal deflection joint about Z, 
an inclination, and the sideslip direction is formed in the deflection joint of eight perpendicular directions 
about X, Y, and theta, and a list. 

[0043] As shown in drawing 16 , coil 244Y is attached in coil support 245 Y, this coil support has the upper 
support plate 246 attached in this, and this upper support plate has ridden on the crowning of the magnetic- 
track assembly 288. The pneumatic bearing 290 of a vacuum precompression mold is formed between the 
magnetic-track assemblies 288 as another side with coil support 245Y and the upper support plate 246 as 
one side again. In the example of actuation of the example shown in drawing 13 thru/or drawing 16 , for 
width of face, about 31.8 mm (11/4 inches) and die length are [ about 6.4mm (1/4 inch) and thickness ] 
0.305mm (0.012 inches) stainless steel, and the direction of a primary deflection of the flexible members 
306, 314, 344, and 336 is the direction of thickness. In the example of illustration, members 306 and 314 are 
in a direct crossover **** condition mutually about each direction of a primary deflection, and are arranged 
by the serial, and members 344 and 336 are arranged similarly. 

[0044] Although this invention was explained about the desirable example, this invention can take the 
gestalt from which many differ, and the range of this invention is limited by only the claim. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 13] 
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[Drawing 15] 




[Drawing 16] 
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ztuzzc tic* v^r&Rtifrzmmttma^T-is 
mxm 2 8] 'j>&<tt>mi covm^Rum z <om 30 

( a ) Suf 2»ft%f X t— S>*ffiBB § X@ £ , 

(b) Huie^^x-r-^^sutB^ 1 <omh=f£<om 

& 1/ ^ t <d & m m *r * x s t . 

( c ) tut y t sute^ 2 oceft? t ok 

fc;fc*An*T, Mf2^aax-r--> ? ^tijf2^2CD^fpi^ 
3s^T<D3*m.m*tZ>TM£^ 40 

(d) HufB^2tO^TfBl^^^TtD^ lo, Mf2lg2 

<Dmm?tim±LLT, mzmioi'&mttmmLx. 

Mfa^^X-r-^cJifie^^r^xSt, 

(e) Mtefg 1 ^fttc&^TO^ JLo, Suf2lg- 

ttttfiLT, IWS» 2 LT. 
Su X f- - itfSf 2 * -5 IS ££MMx_£C£;£: 

[««®2 9] m&m 1 offln««)«B»cfei/^T. S3 



Cffll*B3 1 ] M2&92 4 ©{B^fc««fc*5^T. 
Suf 2 X Y X T-is £ md&tOb? fc <0HTWE7 * ^ 3. 

( a ) S58B^-X:/W h&M&±lc%.n?2>rc*b(D 
m\<O^WT't>yV£, 

( b ) mzffifecDjjfaicm-D xmsmnps^xv— 

fcfcfii*. ir^f^x-^T-trvyy^ (i) mSM 

»"r*cfcoTf?«fflBPiiga:*i6» % &t>\ (n) S3 

(iii) SufBKS6^RVSuf2K16^0--7jA^ 
a-7h^WU Suf2^Si^&c;Suf2IES3a5<Offl 

(c) mmMt$*mmm 1 o^t^>^u t«a 

i£LTH3f2SfiSS©±^^}tu, cftlc^^u Suf2^-T;U 
h £ful2®M:x- >y h £ <DMfof%7£<D¥* v 7* 

Co o o i] 

M^t^b^ 7 5 > * > h Runmmmiz m l , 

[0 0 0 2] 

&>7v<D±icwm^mic%i*)ttvz>nx\,^o 



(5) 



#H8¥8- 1 6 6 4 7 5 



y©aafifcin*>**Wj» ±ffiffiB}*4&7'-fe>'7 r y 

[0 0 0 3] ymmtWiS, 12 0, 0 3§ (Van 
Engelen et al. ) li« ft*iKl> V ^57 
«EBffl©naPB*©tatB««>SeB*li^bTis»), c© 10 

[0 0 0 4] ^1^4, 9 5 2. 8 5 8^i, II 

f'ywf-yt yrxT—vt., tmnmsnrcm 

7 X v 7 i: ©FSfcKtt e n§ 73 T 5 =f- i x- £ Srffl i, > 
T„ JJBtyy^y^^r— 5>*2W±fc:3fc#UttBifc 

YXf-^ X7U-i*tClft!3{>jtJ-£>n, ±IS 

*y y 5/->»*xf-^ ±teY 7 u-a*>&^h*b 

[0 0 0 5] 

tt, a****3HB|-r*l»»j:*-r*^Mtffc:K*Oil* 
^i-Af)Mi!li!)t> h U^X HcHtt2*x3 

©*V K UXX-r- ^*?Ufflf **ftRff*B*att-r 30 
[0 0 0 6] 

[BB*»i*-r ***&©#©] *fPJ3©3§B«\ nwm 

[0 0 0 7] #58W©aMi«:B:«FBtts 389. teB&4& 
&0*Sii)»5^-r 3 T'-tr >X 'J «rS^f -3 c i: t) s c 



[0 0 0 8] *#8W©S'J©#BtCj;:f"U*, XYXf— >" 

Yxf-^ii> fflftLTBi&Brfliaxtiei&yRtflfcftL 

TSiSRTte*Yfie»TF, Mmc, ±!2XYXt— S7fc& 

aX— **«*T*5»K CttfCcfctK l^-ftl©?*!!)?© 
B«i*>, {fc7j©ti^?©Bft*T&L&v^J;?fc&S*i 

[0 0 0 9] *«WO»JO«p«K:j:nMr, l 

- ^©Bto^^RtTRfrfc RIB^nfcT® icffiB L 

[0 0 10] *»HOSiJO«FBK:J:nHr» ±f2#f KU 
XX-r— J^B, 'P&< ti>3-D<DW.W}M<Dt)T-!7?-3LX. 
-?«X.tfc!), Ctl^7^faX-^02-3B, X 
73lR]St/Y73(q)0— 73^KlU 1307^^11- # 

x*isiatfY^riaioflfi»KBMW*. #«bh©#$ 

UV^fififi»Jt;:«fcntf, ^KUXXr—>U XYXf 
-> 7 i:5ffffl7U-i7t>'^U £©Btc, 4>&<£t> 
4ot0iSE!i^Z^^a.a:— M<D7^^aI 
XYXf 1 — S^KBtt6nSB»W»**LT* 
t), cnCiD, — ^©XggBjgPtttf, XYXf-^ 

<OYWfflS8mi3\ X Y X 7— Y 7f ft (Cffiifi L S KjfrJ 

neoigftgptfti, tBB-rsffiSft^wotiBATjfces 

■TS, X YXf- ^©IthfCfctt .573©*— ^>bO^ 

[ooi i] *»roo«paat«»*j4, ^ft^iiUTii 

[0 0 12] 

L*v\ AVKl/XXf-5/U ttSt^SrlEBifcficBi* 

*i§b^« % "ji-^so* h u^x hfcu^^ns^ 

*U>X*^fi!i-r*^Btc*sv>T, ^1-^*77^^ 

w-rsfesvHi^L^v^-i' Kuxxf-^B, mz. 

<DX Y^X— AXf- 57tCg8LTgJiBJ$nSo 



9 
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[0 0 13] am. »fcHl7iSH5«#BR-r*fc. ± 
#©tt¥«fil 2t. T#©*x-/\3a«iBifc«>«fi 

*o ft^SBl 2«, 7]<®^>y<D5n^5>yLMP 

6Oai«PL<D±*»Cffi0f5r»6tlT^«o ^PL 

[0 0 14] «tt^Dy{r-r*to*fflWRlR^n^ir2 
£o ±IE7P^^2 2tt, SB0&*Wifitt«tt2rr* 

0^-X2 8^ I"Ft57Py*2 2, STMTS'*— 
2 6, R0\ *¥>^2 7fc<fcoT. 7-Al8^$ 

[0 0 15] B5 75SB7*#BS'r*fc. »ft»Xf- 
^t^t)^^x-/NXf-^-X 2 8CD±0^ai— 

6 0 fc*iilT^*o (Mi. -9-^ 

-hTV-h 3 2*<l^.T*5t>, CW*-h^l/-h 
<D±&Ct3\ 1 2^>f (3 0 4. 8mm) ^x-a^Jd 
f>)x-A3 4j!)^nTV^o :7V— H3 2fcJ\ Z 
*««Sf *J:9fc, -rafc-B, Mffk «BE&tfJ»^*W 

o^tc^Jf^nTv^o fe£Wi, C<DV#— 

[0 0 16] XYXf->'3 0(ilfc HS&^Ofgft^ 
T*>9, COgfftte. £x-/»£\ ^gil 6 0b> 

*X^fRitc*5V^Tf4Bi*«)"rsfe»0, XEftn-OM 
2X, 4 2X' OJP*— WOXffiaaJWfc, XYXf- 

^3 o*Y^rrafc43v^Tfi[fii*»-rsrc«>o. mws^ 

/1/4 4Y, 4 4Y' OiPt— JtOYIBIftgpa'fcA^figS 



[0 0 17] XYXf-^3 0tt, — StOU— !f59— 
3 8X, 3 8Y*I^T60, ±fEl"— If 59- 3 8 X 
tt, U— «fftirF#tHttB9 2<?)-^l/-fftS4 0 
A/40A' fcfcfLTftfPU Sfc. JtfBU-^59- 

3 8 Ytt, ±lET#tt«fi©— StOU-' »fjtt«4 0B/ 

4 0B' fc»LT»ftU S»«*SBl GO^fSlPL 
OT*SPfc:65H£=7- RMXlcfcfLT. ±S5XYX 
•r— S^oiESiax Y(ftB*»ftLflo«Wrr«o 

[0 0 18] H8ftt/B9**H-r*fc. Sffffl7b- 
10 i,7-fey7'J6 0li, IRO**-h*Xh6 2*St 
SiEffffl7U— A6 1*B*T*0, ±12-9-^- hsKX 
Mi. C<D^-h>^Xh^^KX-r--v ? ^cOP^^S 
fttf *BWfcea2*ia^<fc -5 flftffiXttfflBO^— 

[0 0 19] RM7U-A6 1 tt. W-h#Xf6 
2CDHT*X^[Rl^#5-rS®7 p U-h 6 4 X, 6 4 X* 
fc. ^-h^XKDHT'Y^fRi^ffS-rsBB^U— h 
66Y, 66Y' fcSBifCVSo MTV— h64-6 

6<ofomicte. wsL<om^my\y— i±<du— ;i/6 7-6 

20 9*5£t/6 7' -6 9' AWSn, Xfi£K)^7 2Rtf 
Y»?8 2^LTirtLTV^o I/U- h 6 4 
XOrtffllfcli. ±73«»?*VFl/-;l/6 7, 
T*OCaft?/f-f Kl^— ;l/6 8 (H^-f) *^»tt6n 
T4ot). JKttffJlOBXU-h 6 4 X' <DF*fi(!lffik:Ji % ± 
Ifrfttf T^OfiEKhFtf-Y F 6 7 ' ,6 8' jWRW- 
^ntV^o M^iyU-h6 6Y, 6 6Y' <Drt«| 
ffilCfi. tf-f KU-/1/6 7. 6 8 0raTSa^fRj^CiEB 
Jtifc, *-(O^Kl/-;l/6 9, 6 9' tf^ti^niS 

30 [0 0 2 0] Xfl»frFli. UlStlft-»©7-A7 
4. 7 4' *Mx-T%>K>, cn5 7-A<£— SffigPli. ffi 

(H5#Ba) <D*D#«ISBil6#. 7-A7 4, 7 4' IC 

*n*n»»6ti, xYxf-^oBiiis*4 2x, 4 

2X' fcB»t5«l:5t4*nT^5o B^D^SfcfflHc 
*5^T{i. X YXx— S*D±<DffilSBSI4 2 X, 4 2 
X' &i. Bi&3>r;l/fcUT*StlTV^O-p, X^Sj^ 
7 2<D±<DIKKlh9>y*Ji. I5<OiBffi*S!lor^5o 
X. IS^B**a!IES*, 3^;l/*Xfl£» : fO±k:t>3 
40 tt. KS^XYXf-^l^t^Ci:!,^^ X 

YXf-^, xatfY#ft£B»2nsiSk:. tf 

T»fH»B9 2tt, XYXx-^©*<D*rL^ffiB*W 
B#fcttfflU fifitiffB (X««®«) ^4t5 0 HI 
0**!HLT»fc:»IBk:KWr*J:5k:. ^Xh^p-fe 
ytf (CPU) 9 6tc»J®^n«"9— 4*£f0ttBMBtt 
19 4b\ T*fH8B9 2fr&offiB1f?«K:jSi;T. X 

mh=?i 2Ra : Yfiea^F8 2©ffii*w»L, igi&n^ 

;M2X, 42X' i:h77^7 4, 7 4' iiOKISB 

«w«^-r*ci:a<, xYx-r-^3ofcii«e-rso 

so [0 0 2 1] Xfi£16^7 2^rSftffl^l^-A6 UCffiBft 
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7 4' ©iggpiS, U-;U6 9(0±^C^o 
TSgflStU 7-A7 4, 7 4* ©S»fflOOflBSP«, ffi 
^-h66Y' fc»»r*U-;l/6 9' fc«oTi^ 

&o x&kj^7 2%tt^*rrc^>ic bush* 7 7#, m 

»7 6 0±»C»tt6tl. g|^7U~^VK6 9 1:136 
ffiLT, X YX-r-^OX^lRl^LTB^-rS^lRl 
tC, fti?7 2tft*to XYXx-^3 0-eiE«a#J 
»Rt;B«l*<fTtotl*0-C. XffiMT 7 2 cDffig&a6©J 
Wfcfc* 0 Sic ft. JESSTfcS&B&S: 

ySKWS&Siai/N, fct, iK»«HS7 7(i. -t- 
^tC<toTHI|g^nS^^W, Rt>\ XflHft^^fcflg 

[0 0 2 2] XtJflft? 7 2fc|RltttC s Yfi£ft^8 2te, 
*©-«KS#*H*8 6teHS«tlfe— »OT-A8 4, 
8 4' *M^.T*?0. Ctl67-Att. YJfgKjgJ$#4 4 
Y, 44Y' i:ffii^h77^88, 8 8' *fLT 
^So Yfi£I&^8 2 A 8 4, 8 4' B\ glJ^CD^T 

KU-;l/tD±T^rt^n^o 7-A8 4 <DM#S9$&, 
±*OU-7l/6 7. 6 7' 0±£*oT*l*3**U S 
fc, 7-A8 4' OffMfftt. T^I/^6 8, 6 
8* 0±-ejgrt*tl*o IKS&ffl«8 7^ Y^i&^8 2 
©St»8 6£Rtt5*'U Y»f8 2^ flBTV— h6 
6Y^66Y' t(OmX\ 6 7' , 

6 8, 6 8' tCfftoT, X Y^f- i?(DYj5mC\M.&? 

[0 0 2 3] E9JClfe6<gtcfc5^ X»?7 2 
W-A7 4, 7 4' MW7 6' *±ttT, ZfMgl: 

l3^;l/4 2X, 4 2X' fr£<D|gKrt&, 7— A 7 
4. 7 4' ©*Sfc*n*tt»5#iate«Ko 

Y»?8 2(?)7-L8 4, 8 4' H\ ZHMSfcl 

LV^HSKglJJCjol/^Ttt, Hf#8 6f±, 7-A84' 

trF#o¥So^c&9> lt:/n>y ^ 8 6' *v 

7-A8 4RO ? ««8 6©SftD^5«gP<Offlfc:ffifi 
U 7-A8 4, 8 4' S^tl^noTffa^SBJCWB 

it^So xvm?7 2nmmiz. ^^mm^^A 

4Y, 44Y' *>&OJSB»*«, 7-A8 4, 8 4 ' © 
S3 £»5 <o titc, JEftn-lVM 4 Y (4 4 

Y' ) Mfth77^8 8 (8 8* ) tOMT, X^TIrI 



[0 0 2 4] #»W<0*r>f KUXXf-y, RQ\ ffiffii 

>X\CM?Z>mmiSLW\C{iLm&:tbZtl. XYXf-^3 
Ofi, IK»h^y*7 8, 7 8' , 8 8, 8 8' ©«J« 
tCj:SjKI6S*A>6j|K|63^;l/4 2 X, 4 2X' , 4 4 
Y, 44Y' tfHlSnfe«*?a«iSlCckoT, » 

10 XYXf-^3 0^ffl7l/-A6 1 tOHtli, & 
oT, XYX-r-^Offifi^^ff^^^JlK. 

assess. Mmc. u— ifTSW-otftB^ftiSH* 

»«H^3SD. K*J»SHtt, XYXf-iz'3 0O11 

20 [0 0 2 5] =R*W*I19 2*^(?)XYXf- 

4I»3^M2X, 42X' , 44Y, 44Y' ^ 

xYxx-^sftv^a^fiiB^iKis-rso x 

YXf-^Ii(t filtgi9 2Rtttfi«-fe:/U-g 
8X, 98 Y (HI 0#M) tCcfcoTE&PStU Xfi£®J 

^7 2&tfYfi£Se i 8 2&, ^n^nig®jgW7 7, 8 

7tj:otB8i«n, xYx-r-^ciifie-rso biio 

lC*rf £-5tC, {4S-tr>^9 8 Xfcfc, X Y Xf — is 3 0 

30 f(OHHo<t««ttXfif«ffiBH)ll%1 9 4 

£o fii$iJii!9 4(t T»lfMl9 2*^©Xffl 

m^M7 7jcB8-r*jiiE*wft««*»*-r*o 

[0 0 2 6] $/c, ffiB^^-9-9 8 Ytt. XYXf->' 

3 0 1: Y flew? 8 2 l:oMox*eioMR|oasi!i**»j 

7b\ 2A^OYffiBOfffg. Mmc, ffi 

■m9 8 Y^60«^kz»r3*, SKKj^n^o 
[0 0 2 7] 3-ftft«iEtt3-ftfi*|t«fa6-5l^tt« 

-r^to-B. ita^e— ^Jjii. xyxt- ^omito^fqio 

&I^It§C^^T^§o U-D%t4 0A/4 0 
A' M4 0B/4 0B" <D—-%JUmi3fr*><D7 t —$ 

4 OA, 40A' $5Hi4 0B, 4 0B* *m^tcffl 
[0 0 2 8]*», XY^K»/ci^D 

«>, AOffliSfcxYxx-^offiBttfea^iifT-r* 

so C£**im£~?Z>o XYXr-^t<^^f§S^i 
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[0 0 2 9] *»Wfcl\ *VK£ftSXf-^tCi£i&L 
T. mm*XX^ VXteY V*£<>&^£&?, « 

[0 0 3 0] XY'J^-^^ecM^T, HSW 

lex YXf- ^cofi.L^a Itfil^ci:^^ 

[0 0 3 1] Ki^c^±lcniLLTiMKZ>ftR~3ftW}ir 
Z>Xfe§hT7 2&tfY«£ft^8 2^ffl^T, &^Ofi£fS 
?7 2, 8 2 i:X 0 ^ Wlt^7^V 

2>o±#RtfT#tePBB^rsfc. XYXf-^i^c 

[0032] x Yx-f—^t^m^^—^tcorsic 

[0 0 3 3] fi£»#* l/^f n^0 2 00XIBI63-r;l/i: 

^*.£>n, ctitat), x yxt- i/&ffim<D{frW\m 
[0034] &m<DmmcttLTte, mm-t}*mmm 

^XYXf-^:-^§/c^(7), zLOi-^-r^t) 
?»«8*7-b>^UOB»Bll4 2X/4 2X' X« 
42Y/42Y' X#ftX«Y2FlSfcfctt*Xf^ 

«}ft§ci:^ts (01 o#HB) o 
[0 0 3 5] 44ietMOSttOR»ii:LT. I3 4^Sa 

cfc^t-. XYXf-^3 0(i, ffi«»Pa#-hStf««S 

f E#-h*sna«iS3 6icioT, xf-^ 



-X2 8<D¥t§T*PJit3:gt® (X-Y^mcWrtte) <D 
±ta»ShT6t), M*»***»*ci:a<. Xf 
->X-X2 80±TX, YRtf07?lRltc3i5a-r^C^ 

[0 0 3 6] Xf-: ^-X2 8te. WSbtm7uyi? 
2 0 . T—lx 1 8 . 7D7^2 2, 26, S 

JtfiH^o y * 2 0 fi. SSI2 l4>60fift(Dfia*K± 
10 •r«li»»iR7'-b>^U*«*T^«o 

[0 0 3 7] 0 4te> fgifin-lOM 2X, 4 2X' *Y 
-fi\ft\ZWZ>mz.m*>X YXf —^3 OOifSiaT'fe^O 
T\ WTOKWtt. X«e«i?7 2fc:BHS«tiSo 1^4 
*5^Tte. ffii63-<;l/4 2Xt±, ^ift?0)T-A7 4 fc: 

tt, ftf!j^<D7 T -A7 4' msa^nfcffi«lh^^^7 
8' ©««©i*UCtBtf5nT^3o 
[0 0 3 8] 20(DT-A7 4, 7 4' 0fffl7b 
20 — 1 OrtfflOtCJBfiKSnfe^r-Y KU— ;l/6 9, 6 9' 
£<fcoT\ -*gtCY7afRl^i&< cfc^JC. ^(ij^m^ilT 
f»nTl^o Sft. ijVKl/-;l/6 9, 6 9' 20 
CDT-A7 4. 7 4' OXS^Z*rRl<05tlS**afB-r 
So 5ffffl7l/-A6 1^ 4O0««h*Xh6 2 
tCcfcoT, Xf-^X2 8£te2£i£LT, S^2 1 

[0 0 3 9] figoT. mW)^-J>V4 2X (42X' ) S 
tflB»h^*7 8 (7 8' ) Y&lfZ^lRjlu*^ 

30 tC, feSWcEMStlTl^So fot^ Igft^-OW 2 
X, 42X' tfBBJnrX YXf-: ^3 0*X;£fS]fc: 

a^*rt, B«ib^y^ 7 8. 7 8* tc^crcs^ti, 
s^2i-\e?s^n> x yxt-^3 otcttensnft 

[0 0 4 0]^ X Y Xf—>*3 0^Y^mcW}<m 
\at. 20W-A7 4, 7 4' tf. 3B»SM*7 7fc<i: 

7 8, 7 8' «\ ffiB-fe>it9 8X<Dffl!l^M^ca^ 
^nfnO^;l/4 2 X, 4 2X' tCigfiEU Y^ 
40 fpjeO^-V v T^fcBTT So 

[0041] -^oigK/^w. n 

-r;i/4 2x, 4 2x ( , MWc, -wofgftgpw, -ra 
to-s. ^;H4Y, 44Y' ^m^itf^L^mmm 

mK^xmmm^m^my\y—L,t. ^Fuxxf 

tt<D Yfgi&n^;!/ 1 4 4 Y. 1 4 4 Y* A\ Xf-^ 1 
so -7€-^14 2X^ X YXf — ^ft&C G f IC^ 
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t5-t±TfStt'E>*lT^£o Ymm^-f^ 1 4 4 Y, 14 4 
Y' Yfi£g]?l 8 1 8 4, 1 8 4' 

X®S&n^;l/l 4 4Xli, X^a^l 7 
2(D7-A1 7 4" tCfS^^nTl/^o ^t&lgftfi^ 
£r|giJj:a-r;l/ 1 4 2X, 1 4 4 Y. 144Y' 
ChlZ&K). X YXf-: ^SOX Y{LtB^a^*rc 

[0 0 4 2] 2«c, 01 3 7^M01 6^#ErT*£. :£ 

mm%mmmmtf7f^*iTtsK>. commmit. xy 

igf!in-r;l/2 4 2 X. 242 X 4 , 244 Y. 244 10 
Y* ^\(Dm\^h<om\Z^ Vy>7 

£{i*.Tl^o ^tl^Ojg'&^s |gl63^;l/2 4 4 Y 
^r^gPW3 2 0O-«gP^^^^^O^f^a7-tr 
>7U 300i:, ^g!5«3 2 OOffifflgP^rX YXf- 

s>3 o' tje-&-rsa*o««ite7'-bvyy 3 2 o 

MTi^o *ao«tflaT-fe>ru 3 0 0H\ 

2 4 4 YiC0^nfc77>^3 0 24tLTl/^o * 
^>7mj3 0 4tf, * 9 h*fl*LT\ 

3 0 60— »ojiw**oiBfc:«/i/-et^o nr*ttoy 20 

>^306 <DffiSgi$te. 2 OOTk^&SW 3 0 8 E>RBfc: 
— »®:75>$>«*f 3 1 2tf*7l/h±«>*tlT43t). 15 

-»©75>^awa:, s»*^«tt©aMj3 1 40- 
#©i*a*»A/t?^So sitt^ 3 1 4ot 

^FOJiSBtiu — 3*075>^BPtf 3 1 6 (DHlctfcSnT 
fet). I£— *f (Dy^Z/ i/Wti & , JHtcH^aW3 2 0<D 
— ffigPO^^^> ? 7 p U— h3 1 8»C3p;l/hih»*tlT^ 
£o @£SP»3 2 OOflfiflSBfWi. h 3 4 8tf, so 

2oo^5v^aptj3 6^H^*tiT^o. cne>2o 

*J*trJ:3fc:S^»c:*;l/hitJ6*nT^*o 

3 4 4 ©K3tffflO<DJg«»i> 75VSW 3 4 2tC<koT 

«$trr*5D. cnf>77y^w, «c*¥«rsi 

tt<D«W3 3 6 0— *©«B*«tT--»0*9>y^U 

- h 3 3 8 icm^nrczfu- b 3 4 0 ica^nr*? 

0, ±E*¥OTiltoaWOS»llOll»H:, TV- 
h3 3 4<DWt*&ftT, XYXf-^3 0* JC«*W 

3 0 0, 3 3 0tC4SV>Tii, 7j<T^&U r Sfi^Rl^ttO 

§0 «£ot, x. y. eizmtz, 8-D(ommjj&<Drc 

[0 0 4 3] 0 1 6lC7jrt£?lC, 3-T;l/2 4 4 Y^ 
n^M#-h 2 4 5 YMfc&tta-Sft, so 
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2 4 6^WLT*5t), at 
Mh^^^T-trV^y 2 8 8 0KgPtC^oTV>^o H£ 
^JE^O^Mtt§2 9 0^ -StltnW^b 
2 4 5 Y£±#©1f#— h^-h 2 4 6 fc. *7c, flfi 
*i:LT«ab77*7-b>7'J 2 8 8fc©fflte»W'& 
tlTV^So 01 3 7^S01 6M^"r*fij|fi?»JtDftiftfflJtC^3 
^Ttt. RT^1±C0gP«3 0 6. 3 1 4, 3 4 4, 3 3 6 
It, *I#*?J3 1. 8mm (1 1/4^^) , 
#5 6. 4mm (l/4Y>f) MIWO. 3 0 5m 

m (o. oi 2-rv^) oxxvuxsrefcs, 

yKfzt>frf5lP\\Z. JPftOS'lRlTSSo B^©^SS0!U<::l3 
V^Tti:. gP«3 0 6. 3 1 4tt, *tlfn<D- &fzt>fr 

?K SW3 4 4, 3 3 6fe^cE^^tlT^So 
[0 0 4 4] LV^MffllfcBBLTKWLfe 

[0ffi<offi*&I£0;!] 

[0i] *«w*»fflbfcv>f*oyyy57«Bo» 

[0 2] H Hcfcl^TIB A - A T^-rflKSO— §PcD£4*l 
a-PSot, 0 1 fc^fgftfflXr-^if KITS 

[0 3] 0 l »i:^-r«Jfi*-SBBfiBT?^-rS:BBHT* 

So 

[0 4] *KWO»*»ffiB*»«B*-IBBfffi'e^ 
[0 5] S^fflXf- ^±7?JC»S^x-7NOXYX-r 
[06] H 5 tC^-r«ig<D— gP^6-6tCf D v oT^EP 

[07] m6ic&^TmB-BT*ttmm<D—ffi<D&*: 

[08] X YXf- ^©ftB^^fTSfcfelCXYX-r 

-^tisshft o i»^t x YfiE»?*^-*\ 

[09] m8K^xYmh?<Dm*mmmT*&z> 0 
[010] *»w©»«Lv^ii*OT(o(aBttaatf#j» 

[011] *«w©saonafi«*s-r. B5fcH«ft¥ 

[0i 2] 01 ioaai«i*^t, B6tra«a«*ji 

[0 13] *«WOMtgiJO|gJllifl«*^-r. 0 5^fpJ« 

[01 4] 01 3o*as«**-r, B6i:ra«afflii*fi: 

[0 1 5] 01 3 lC;jVr#ijg<D— f$<D$kk±ffim'V$> 



(10) 



^m^8- 16 6 4 7 5 
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So 

[0 1 6] 0 1 5<Dmi 6- 1 6£jftoT£EP<D77lRllC 
10 *h'JVy77gf 

1 2 >t¥^a ot«R) 

2 8 Jitft!Xf->*0^-X 

3 0 XYXf->' 

3 4 #fr#ttfc| (<7i— />>) 



nan 
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3 6 

4 2X, 4 2X' XBIMWf (XB»3-f;I/) 
4 4Y, 44V YHft#** (YHHtta-r;!/) 
6 0 S^ffl7U-A7-t>7'J 

6 1 SfftB^U-A 

7 2 Xfttb? 

7 4, 7 4' X'&m^OT-l* 

8 2 Ysew? 

8 4, 8 4" YftlS^cDT'-A 



[02] 





[08] 



[09] 



02) #1¥8- 1 6 6 4 7 5 
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